ABSTRACT
Bryan, Moore, Johnson, and Roehrig (2016) argued that meaningful connection between STEM disciplines can be created through learning goals derived from selected primary disciplines; application of engineering design practices (EDP) as the integrator; application of science and mathematics in design or solution justification by students; the inclusion of 21st century skills in learning; the focus of contextual problem solving. In fact, the application of EDP as the main integrator of STEM education (Bryan et al., 2016; Guzey & Moore, 2015; Jolly, 2017; Kelley & Knowles, 2016; Moore et al., 2014; National Research Council & National Academy of Engineering, 2014; Truesdell, 2014) , provides a systematic approach to solve problems, allowing the application of scientific knowledge and inquiry process and providing opportunity for students to build science and mathematical knowledge through design analysis and scientific investigation (Kelley & Knowles, 2016; National Research Council & National Academy of Engineering, 2014) . Therefore, by applying EDP, there is a blending of scientific, mathematical and technological concepts and skills in exploring the possible solutions, selecting and planning solutions, developing and testing the solution. It is also an approach that incorporates the 21 st century skills of critical thinking and creativity. In terms of collaboration and communication, EDP provides a platform for team work and active discussion in the process of designing, presenting and justifying the solution. Therefore, design process promotes content connection. This study focuses on the interdisciplinary aspect of STEM integration in which organizes and connects related concepts and skills of the STEM disciplines through EDP in order to solve a contextual problem.
Contextual Problem and Sustainable Development Goals (SDG)
Another feature that defines STEM education is the focus on contextual problem solving. This differs from many of the simulated problems or written problems that are often used in the traditional classroom teaching and learning. Contextual problem refers to real world issues that are relevant in our daily life situation. Learning in context improves students' interest and making learning more meaningful (Pilot & Bulte, 2006) . By applying integrated STEM in relevant real world situations, students are more competent and embedded in the surrounding community (Sevian, Dori, & Parchmann, 2018) . Educators may select any contextual global issues as a focus for STEM education programs. However, consideration need to be given to its relevance and impact to the students, community and surroundings. In 2017, the United Nation (UN) general assembly adopted the 2030 agenda that listed 17 Sustainable Development Goals (SDGs) (Appendix 1) that cover global challenges that need to be addressed for a sustainable, peaceful, prosperous and equitable life of humanity in this world (UNESCO, 2017) . It is a globally agreed agenda on the major challenges that the world is facing in the 21 st century. Various global issues such as climate change, hunger and poverty require a shift and transformation of lifestyle, thinking and action. The next generation need to acquire new mind-set, skills, values and attitudes to achieve this change that may lead to a more sustainable world. One of the important strategies to achieve the SDGs is through education and UNESCO has been promoting education for sustainable development since 1992. The comprehensive descriptions of the cognitive, socio-emotional and behavioural learning outcomes as well as recommended strategies are listed in the ESD in achieving the SDGs. It presents a systematic and exhaustive manner on various possibilities on how to approach the SDGs.
UNESCO (2017) lists three important features of ESD which are student-centered, action oriented and transformative learning. Integrated STEM education can be used as one of the approaches of education for sustainable development in achieving the SDGs listed in the disciplines. The terms were identified, listed and tabulated (Table 1) . Next, the learning standards of the Grade 7 STEM disciplines were clustered and matched into the relevant keywords. For example, the keyword 'sustainable agriculture' in the SDG description can relate to the concept of photosynthesis and plant reproduction in the subject of science, and fertigation system in the subject of RBT. Upon fitting the standards to the relevant SDGs, design challenges that relate to the SDGs and the local context of the students were formulated. 
RESULTS AND DISCUSSION
Terms and words related to STEM disciplines were found in 13 out of the 17 SDGs (Appendix 3). However, only 11 SDGs have close relations with STEM disciplines. SDG 5 and SDG 8 only contain one word that can relate to STEM disciplines and their focus is more on the social and economic aspects of the global issues.
Four design challenges were formulated with the combination of relevant concepts and skills from the curriculum standards of the three STEM subjects as presented in Appendix 4 3, 4 and 5. For example, Table 1 is the design challenge related to the theme Zero Hunger in the SDG, the key word 'sustainable agriculture' which appears nine times in the SDG description, was used to identify related concepts and skills required. Science content and skills regarding cell respiration and photosynthesis, plant reproduction, scientific inquiry, quantities and measurement are incorporated in this design challenge. In RBT, fertigation system, concepts and skills related to design process such as project management, sketching and brief project are All these have to be tested iteratively through pilot implementations using appropriate instructional strategies. This helps to ascertain the relevancy of the various standards to the respective design challenge and whether there is a need for other essential concepts and skills to be included. It also helps to identify any problems that need to be addressed and rectified. The pilot implementation will facilitate the verification process through expert reviews that will provide the validity and reliability of these programs.
CONCLUSION
By using the relevant contextual issues such as the SDGs to integrate the existing level appropriate curriculum standards of STEM subjects can be an initial start for the planning of after school STEM education programs. The description offers a way to facilitate the planning of standard-based STEM education programs. It emphasizes the aspect of integration and contextual problem solving in STEM education as an integrated learning approach. The related multidisciplinary concepts and skills are organized and connected through the application of EDP in order to solve a real-world problem. The contextual problems are relevant to the global issues described in the Sustainable Development Goals (SDG) by UNESCO (2017) . This makes learning relevant and meaningful as it empowers learners to make informed decision and take responsible action in their own context. For future studies, detailed learning objectives, lesson plan that incorporate the relevant instructional strategies and comprehensive assessment plan need to be developed before the pilot implementation phase. The pilot implementation will help to verify the content and to identify problems that need to be rectified.
It is aspired that the replication of this procedure can be used to plan after-school STEM programs that are level appropriate and relevant to the context of the students.
